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(54) DEVICE FOR DETECTING SPEECH SECTION 

(57)Abstract: 

PURPOSE: To detect a speech section without lacking a word head even if utterance 
is performed with timing at which a switch is not yet pressed by extracting only one 
speech section from a stored input speech signal. 

CONSTITUTION: A speech section detecting device 3 has a control section 10 and a 
storage section 20 such as a memory. And the control section 10 always discriminates 
whether it is voice or voiceless for a speech signal made a digital signal by an A/D 
converter from a microphone, on the other hand, only one speech section is extracted 

from a speech signal stored in the memory part 20 in a wider range than a detection ^3 X-^ 

range specified by switch operation of a section specifying switch and outputted. Also. -^^ 
the memory part 20 always preserves an input speech signal of some fixed time. 

Therefore, a speech section can be detected without lacking a word head even if /-^j^f^^ — i 

utterance is performed with timing at which a switch is not yet pressed. 
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(51)Inta« 
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So 

t fc-r Sif 4 Xt± 8 IBS^cogp&IKH^gim^ 

So 

CISS?SlO] ±IBM#@f±. ±IB/^^><-<5?i:± 
tBISi^*ig«¥i^x*;b:¥^-i:cDK{I^i:b«?!IBHli: LT 



(2) 1#BS¥8- 1 8 5 196 

Ko^^Efs^ta^So 

Mff-r^ci:^#Sti:-r«W*«9X«l 0fB«<O«^ 
CW^^l 2] ±IB$iJ^gp«. a^LT^^^iiW^ 

«co^^E^1ttll^go 

^?.ci:;&!t$Mi:-rsW^]B9. l o, liX{±i2iB 
«cD^^EP^«iaiSBo 

9, 10. IK 1 zxiti 3im<D^pzm^iiim. 

Bo 

COOO 1] 

tcBi-r-So 
C0002] 

^4D-d:TWSiJt-S:'3ffit^^o */c. ^%$i^cDTt^x 

C t T\ Jt^^^TT'fe^^lZ:P^A^«?i 
(c^^tilT^^.fc'^tcLfcTjffi^tS.So cnecDTjffi:?: 

50 S^S%^^t«mi^nTL.*l/\ '>X-ri»^«:<0|j)f^ 



3 

[0 0 0 3] Ctl^<Dmmit. «^^->XxA*<:x— 

[0 0 0 4] -tc-e, Xf'y^^^tt, lim^^^zm 
Tv^sK*s^EKi:LTam-r^?j^, — o{±, xt- 

[000 5] 

ffitC*3V^T«. a— *fA^^pf<J;f)'>LTfe®nTX'r'>y 

[0 0 0 6] immt. ±ieiHftC^*^T^^nfc'E>C0 
[00 0 7] 

Siem^g^:. ±iax-Y -y ^»tTlg^$ti5;^tB 

^mmmsi t ^m-r s c i: t j; o ±mmm^mm-t s » 
[0 0 0 8] cco«-&, ±$imm^mi,t. ±mmm^m 



(3) I^BfljpS- 1 8 5 19 6 

[0 0 0 9] ±IBW»^m{i> ±fBA:^^fnfc« 

'7-X-<d' h;l/«:*:/J>ti:j£L;rA:'3^£Oi8l^«rK^*-r 
[0 0 10] Sfc, ±fBWffll^e«s ±i211^''^'7-X 

70 [0 0 1 1] ^/c. ±fBWffll#e«, ±fe^^^i:W^ 

[0 0 12] t/c, ±ie*]^#S«±, 

20 [0 0 1 3] $/c. ±tB$i|P#©{±. -^<DS^<D=fr^ 

[0 0 14] ±tEiiJ®i#S«±> ±iB^^EHi:W 
[0 0 15]$/:. ±aBWffi]^©{i, ±fB^^F^/»^ 

[0 0 16] ^/-c, ±IB$iJ®#©{i, -hlB/^^^-^fi: 
t»j*i6Tfc< ±fB^^^O¥i^XJ^;y^4^-*^ 

[0 0 17] s/c, ±iBwaim4> mm^m<r>w-i^ai^ 
^0 [0 0 1 8] *fc, ±fimmmi. mmLxmM^tm 

y-x^^ h7b^MST-rSo 

[0 0 19] tfc. ±fBM^gi5{i. -mmmL:JL±msp 

[0 0 2 0] S/c, ±fBWffllg|5«, ±IB^^EIl(OatH 
50 ^#lC?T'5o 
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J 

[00 2 1] ntz. ±mmmmi.' ±Bmmm^(Dw-m 

Coo 2 2] 

CO 0 2 3] scfc. xtim^^mm.Si^mLrmibn 

J^x:?i;b^-lc5SlS5 -arT/ ^ - ^ ^MMf 5 c i: ft 

HOW^i: W LT^tctf o T*5 < J; a lii-r 5 C 1: 

ft<ft^/-c46, 3.— tfA^fg^-rso^^fc^nsci:*, 
ft<ft^<, otO, :x— tffi, mmc7.-fy^^W^i£ 

H^lt6L.ft<TcfcV^t>(Di:ft^„ L*^t. i:^XT^2.«. 

*e!>sft^i&iKp^f£tt*^m-r s c i:7b^prtgi:ftSo 
CO 0 2 43 ^LT, coimpmmkm^n^'BPi^ 

C002 5] 

fit±, IS«k:x-(''y^*if-r5»'i' 5 4:51^(0^^5 

:/^4:*fe$'33^1S*-<±5iii:ft<. 'B^ft^^E^I^ 

■r.}:'5ft^^|giJS'X-rA(c3gffl$n. l^mu/c^^E 

EP^itm^g^ittK-r^Mti:, m i le^t-^^^s/x 

CO 0 2 6] T'l'^D.i-sV 1 T-Jt5[if^nfc«|Sfl^{±, 
gfiStcfi, IS^A^Jf L/c:l^ra^g^X'1'■y^4*^e,0;^- 
i^:^sftg^EF^o^^^i^^^tfciL, cn 



(4) 1^BS¥8- 1 8 5 1 9 6 

6 

g»ii-«f-^'^^' h;b«^fkft^li:J;S!|#m«<oJ*ffii:, 

^-r-^-S-y^ya^^^^y (JJIT. DPi:t,>3o ) 
<y^>y-^HMMftHti:J:^X37't)-»%fTft('\ t<D 
mW^fk^m-ht^o COi^ftS^^v-XT^Ati. 
ff*^Sfti^Sc03>'ha-;l.;&^^T'fT^«^^. ^ 
-3p-KftH{c^t)SA:'3¥S©— otLT. /2:<ffl^> 

[0 0 2 7] Ci^^^ftg^S^S/XxAKfefT. m 

10 #ti:feSt»«t>L$^#;l^c tft<. ^^^Sft^^EP^ 
^aai-r§c4:A^ttSi:ft«o C(Otctb. *IISSfi»Ji:ft 
S^^EW«^m«« 3 ft So 

CO 0 2 8] CC0^^E^1^t±J^B3«. ig2lc^-rj: 
SiJSIgPl Oi:. mxt,£pi^Vc0^o^imS&2 O 

p><D^pmmcMi^x. m^ptm'^pt^mcmmL 

ft*^€., -*T'Effl«^Xf <y^4<OX-f'>y^^{^T'*i 

20 tix\.^^±m^pmm)^^—omf^^mm^mtiiL. 

<o 

CO 0 2 9] ©JiagPl OlCA:'3«nSA/D^g?S2*^ 

-^fT'feO. 0IJ;^{f 1 2 8-9-i^:/;l'^Si:46T 1 :7L— 
Ai:$n. 1 7 b— A■r■^)ll^cjM8nT3l55^>cDi:■r 
«o ft*5. IXTT'ti, ^SiJ t tc^J^gp 1 otcA:^!*^* 

30 yu-L,m^^Ft}::m■to 

Co 0 3 0] CtOM^gPlOfi. 03{C^-r7n— ^-v 

COOS 1] 5fe-r, iloya-^-v— h*^g8{i&^n« 

i:. ccomWH^l on. Xx-y:/S l{c^-r<fc3lc, ± 
127 U- A<1^ F t ^letlgP 2 0 {C«#-r So C C X\ 
C (D^m^ 2 O »c{i, ^lil k 7 b-At9S XnXtjm^ 

^KtiLT*3< j;5tc-rso •rftt)-^. te{tsi52 0{i. 

^^Jt ictik^giJfluSTO^U— AH^Ft, Ft-K F 
t-2 • • • Ft-k^ieigLT</^S„ 
^0 C0 0 3 2] ^fc,'C<0^JSilSI5l Oti. X7^'yyS2*^ 

P,X-r -y 7*5 5 ^Ttc^-T <fc ^ ftKj{t^fTV>. ^gij t © 
A;'3>'U'-A{l^FttC^|S*^#tnS*^H3*\ OS 

[0 0 3 3] X7^-yyS2T{i, Xfj^tircy L^—L.iM 

Ji^^^ aXT. FFTi:^^^o ) *SS-rci;T% /W- 
50 X^i; hJl^mtbfciy. /^>K/^x7-r/l';5f^fflt,^T^ 
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J 



[0 0 3 4] Xr-^y^SSTfi^ 3S%$t§0¥l^/iy- 
Co 0 3 5] 

mn 

:a.N(6>) 



r = 101ogj 



^ [ R 5(o>)<i 



(1) 



R^{^iPLT±l2A;bfi^(0/W-x-^^ h;l/S (to) 
ffltc. €>L±fSX:^fi^O/^»7-X-^ 
^h;VS (o)) >b^±f5^^*t^<o»^/^y-X-^<^h;l/ 

^^f^O/^y-X-^<^ h;l/X (to) co^^^«tc4o^t^ 
A;^fi^co/^y-x-<^h;i/S til^S^nrtc^ 

TOO 3 7] ^CX\ mm^l Oti. X7^>yys 4 tc^ 
•Tcfcdtc. XT^^y^S 3-etf e>n/c/^y— X^^ h;l/X 
(to) *^e»x^;l/4^-E«r. 
[0 0 3 8] 
[S!(2] 



£ = 10 log J 



(2) 



[0 0 3 9] OJ:-3tC^46/cf^. CcOx^.;!/:^^- E Tb^fe 
( 2 ) ^<DJl:^^jV:^- E ;b^±t2 L ^ r i;i±:^ 6 W 
[0 0 4 0] 



+ 5 ...(3) 



[0 0 4 1] <0J;'5%— Sffll^ffli^^/itJ. fe^i/HifSxE 

[0 0 4 2] ^*5. CCT'(±. ^^^/^g^^J^gPCO 

[0 0 4 3] i^»C, ^JfflSBl Oli. 6tC5^-r 
A^S{gm7 U-A (gljxtf . 3 0 7 U-A) U±St< ^ 

2 5 7b-A) i;(±®isg^gp*^M{t{f> cix^m^^ 

20 [0 0 4 4] c<Dm. m^^m(oi^iQ^Tt^mf^< 
iskm-r^fcHi, m4<D (a) icn^-tj^^ic^ 7u-af 

t ti'^Xtl ^nrcttiC. AFt-m3b'^l&EP^<D7U- 
-A1?&S*>if-5*>**iJ«L. ^«lS«*IBiSg|52 0tc: 

A F t *^ A:»3 ^rtfcttlC. m^^J HU to 7 U— A F t - m 

^4<^) (A) (D«4^g|55i-{±. W^^gp:^^ 
■to Sfc. ^xE-r«ia4<D (B) 7!;S04<D (G) tcfe 

30 mmim^P&i^mt. 

[0 0 4 5] ixT. m4(o (B) nmm4(D (g) ^# 

wm-r^o 04(0 (B) (±. §^*'A:'3?nT:j3p.-r, 
(c) {*, ^^ifxtitEtiifbib. m^i^yu-Kumy 

AJ-X±tOW^^gl5A^^V^Ti/>:&V^cD-e. -^ti*) Ft-nfi 
^^^Ki: LTfiJ^^n^c 13 4(0 (D) 7U- 

myiy-l,mi^rctt^7riL. C<Oi:#7L'-AFt-n> 
*^^^Efe1<OilSSl3^LT;^m;^n5<, ^(OtS. 04 CO 
(E) (0J:'5fc. Ltfe><A:^:7l^-A*^W^^i:*iJ^ 
^ftlfcJS^, 7U-AFt-n,{i^^EKi: LTW^^n 
^(tSo Ltf?,<LT. gp(OA:^A^iSS«7-rntf. 0 4 
CO (F) <0<J;3tcM^^7U-A7btA;'jSni(&a65o L 
7b-AFt-»«*/£^F&EMi:LT*iJ^^n;rc 
$$i:*-S.<, ^LT, 04(0 (G) c0j;3lCn7U'-A 



(Dm^^y\y~M.i}'^mifrXf]^tirzi. 



SO <0$»7*^^ai^nSo fcfcL, 04 lO (G) {in^m<0 
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p 

<LT. St>'04<7) (B) (CS^-rttffitcMSo 
[00 4 6] Sfc, n>m<D^^(±. ^4<0 (G) !b^'> 

TcO«^EFB^i:W^*tl/c7l^-AFt-m-u Ft-r>-2 • 
[0 0 4 7] rj.js^ ^?&EPyioW^iK^i:LT, 

[0 0 4 8] c«xx-y:/s etc^R-rJt^^^^E^co 
$n«j:'5^05<o (A) ic^-ri§pmmicMi.rim 

S5<D (B) tCS^s-r<J;3*^^K^VcOMg|5 
05<D (C) Ic^irj^diC^WS.fS'V^T 

So 

[00 4 9] ^CX\ T.T'yZfS 6(D^^S.rSm^f^ 

b-A (0IJ^tf3 7U-i») *«<0W^I&a5v comic n 

■rSfe©i:-rSo fc/"cL, mpre<mi:-r'5o S/fc, x 
yi^-K (mpre7U— AJ.X±m7U-A*}S) (D*^ 

[0 0 5 0] 
[SSC4] 

/I — /I __. 



(6) !|fp^ip8- 1 8 5 19 6 

[0 0 5 1 ] '7U-i^u±(D.^g^/}^ii;^LTA:/a^n 

o^o. ^6 CO (A) {cfjk^^oic. mm^m^^ 

[0 0 5 2] \:X±(0^r>r^9m^m\yt^^hi\c^K>. 

10 05 (B) tC^^n^cfca^^^EF^VOHugpCO^V^^fi- 
[0 0 5 3] IwHitc, m5(D (C) (Dci:^^^I^EPB^V 

^:^^>hir^^^icL. m^F^yu-L.timmLrx 
ti^nrcmc^ my u-L.^m<D^^^s&vi)^xti^n 

i^^o meco (B) tc^*r^^a5<7)j:-5^K<i^ 
tc-r^o ^*t>%> n9ostyiy—i^i:i±<omm^^iiff^ 

L/s mpost <ni^^§o */c. x:7U— A (mpost>^U 

(4) S^l^^tT)^. ■rJS:t)-^±lB (4) iSOnpre:^ 
npost. mpre^mpost ^^Sb/c^tC<fcoTa^tl^ 

y u-L.i:i±(Dmi^pmmmLrxt}'^tir\.^ti(.f. 

[0 0 5 4] ^Aic. mm^i oit^ x-r^yfs 7tc^*r 
ct-9tc, :^^y'fS6'v^^Kmtn^^tircyiy—L. 

[0 0 5 5] WJ^ti\ mA<D (D) tC^-Tcfc^tc. 
EPBl(0*&iffi;b^<^m^nrcB#iS> -trjit)^^ ^^JttCy^U 
-i:.Ft;^)^A;^;^n> ^<Om0t]giJSu<O:7U-i:.Ft-n,A'^g 

?^EPa^co^tfe^o^bT^a$n/c<^:^(c. tm.^2 0}.c 

y A F t -m /)^g^EP^T$) ^ ^ S ^i^ty mm\c . 
50 ^cA^e)^^tcp:7U-AfluSTco:7U— /:.tcj^LT^ 
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(7) 



nm^8-l 8 5 19 6 



J 



) 



II 

[0 0 5 6] mm^. 0 4(0 (E) OJ;5^^^EP^(D 

EF^fc*;feLT> feisa5 2 o^c»*jA^)g?c^-^J:^^c■r 
LTl21igP2 Oti:fB1g$nTl'^< Cfcfc:&So ^(0|^,. 

COO 5 7] ;^?{C. *J8ilgPl Ofi. X-T^y^'S StC^-T 

[0 0 5 8] , ^i«i»^©J|^/<'7-X--<^' h;l/N 
i^SOlt^-'^y-X^^ h/l/N (a)) -S^^^iai^tD^ 

i6en5/W— X--<^' h;l/S (fl)) *^&x^;l/4^— Es 

[0 0 5 9] 
[IS5] 

CO 

[0 0 6 0] cod; -5(^^46. ^LT. 18:7 U-Afc^iV^ 

(a.) i:±K^i^g<0¥t§x^;l.4^-En*ffl(.^T, 

[0061] 
[»6] 

(A -l)jV(<») + 
h 

[0 0 6 2] 
[387] 

(A -!)£« + £j 
h 



12 



(6) 



(7) 



[0064] CCT\ h (0IJ;^{f. 2 0) (±a*»{lt!(T' 
MJPrBiJ^ffltc (h-1) /h, A:^7U-A©fii 

tc i/h(OB^:&*HtT/)n;^-&t5-<±Sci:tcJ;oT. ^ 

[0 0 6 5] ±ta<DMif{i^ ^^EP^i1-<07W 

A{ct5l^T<0^*?T'5 L. ^J;^(f. 04 co (B) 
m4(D (G) 0,fc3(C. n7U-ABuA^eM«tLT 

70 /-c)l«Jl^cD¥l^x^.;l/:^^-Enli:it'^TA;'3-7b-A 
(Ox^;l/^- Es A^^Srtc:;^^ < 0 ii^^v^^ ^ 

Ef./Es>0. 5 • • • (8) 

^jS/t-r <fc *A:^7 Ix— A{ct5VTtO^MfT*?f 3 J; 

K*i&TfeSSJ^^<D¥l^x:^.;V:^i-3b^ P,:;*:^ < Bin 

e«S^Lfc^i^g(Oj«^/W-X'^^'H;l'N (to) 
20 ^^iffiHI«(0¥l^x^;l/4^- E n *^ff & ns c i: {c * 

So 

[0 0 6 6] c<DiioicLTm^nrcmmm^<o^i^x. 

<0¥i5x:t^;l/:^^— E n *^A# ^ i: ^ tc t± A# < , En *VJn 
P ^^^$tgcO¥l^x^-.;b:¥^- E n -^^cDWISlcJteiJ? 

30 m^m^t^o iiti^^Ltz<Dtim7 (D (a) t-sso 

i^5^ISx*;l/:^^-H{4. 
[0 0 6 7] 
[i;t8] 

// = 101ogio [rfS] •••(») 

[0 0 6 8] <OJ:'5tt^46P.nSo ^fc. «fltt*V^^j{ 

— ^PT-feSo Pmax. Pminfi:. ^ — P COTK± 

^P^mm^'Sti^Ha tdB] coii^tcPa, Hb [d 
40 B] <D«^lCAb{Cia^L/-cl/>il^. 
[0 0 6 9] 

(lO) 



[0 0 6 3] ©.t^lcMfrfSo 



[00 7 0] 3 {cLT*i6SCi:A^T'^S„ CCOJ: 
tf, ^i^$l^(0¥l^x^.;l/ip-En*>P>/^^y-^P^ 
50 i^*ig©¥l^x^;l/4?-EnA^::^#v^i:€ti:/jN^<, 
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ntfmv^o itm^mii'pito±m do) ST^^^n 

[00 7 1] COJ:9*ii^it^<0¥i^x:^;l/4^-En 

tfi'^X-^^o ^fc. ±tS (1) ^coa^fl^^a^. 

CO 0 7 2] tX±. ^i^Jt^cDTi^az-^wl^^-EnCOM 
P=f (En) 

^^ubikisbXto^. ^il*i^<^¥l^x^;l/4^-En*>e> 
/ ^ ;^ - ^ P ^ ^ 46 § J: -rn cfc I ^ o 

[0 0 7 3] ^fe. z^-^;^-^?^— ^(c-r^C^ti. 
Proax = Pra i n =constant C t lcMfit>^^o 

[0 0 7 4] :klc^ mmSS^l Olt. X-r^yys 8T^L 

[0 0 7 5] ±fgX7^^yys 8<D/^^p<-^Mi&ftC4oV^ 

m^no^olcLX^<o OSO. 04CO (E) <OJ:-5 

;b^Q (0lJ;^tf5OO) yiy-L.l:JL±m^^rcm^lc. ±fB 
N (co) ^±f2En^®M6^tcMfT^^J:'5tc-r^o C 

X^^h;l/N (fl)) ^fi%M^O¥l^x;^>;l/:¥^-En:6^ 

[0 0 7 6] ^kic. mm&^l Oirt. X-r^y^S 1 Otc^ 
[0 0 7 7] ±aiL/cXT-'yys 9^T'<7)5[ia?b'«*l7L 



(8) !}fggip8- 18 5 19 6 
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-m^mmm^m'^nx^.^^ctici^^o ccx\ rc* 

^Pl&mt: LXm^ir^rci6ifCmi&ii:^mrj:y U-A^m 
JO ^m^it. py u-l.'iktr^^rcisb. "tcoyu- 

i.(om^fim^'t^<Ditxti^tixi3^^mic p<omi^m 
^f)nxrzyu-L.^mrMnxf)-^t^^ct. st>\ 

—L.mnxf3>ibt^^ctf)^^mM^ti^o 
[0 0 7 8] -euT. Mfflgpi Otis cmms&zot)^ 

m^. mzo^mms&i oicMLXTs^y^mmi'^m^n 

20 X-f ^y ^ 4 COX^ ^y ^fl^^O^M^tlT < ^1i^^5^U/c 

<^jb\ ^8(^ (A) xs>^o mmf^mm. mmff^y^-^y 
^m^x^K^. Kf^m^y.^ 4tim^nx\^^^?s 
ei. "1" . J¥^nTi/^*v^i:^« "0" com^fjm^ 
nx^^^(Dtf^o ctiicnLx. xtiyu-L^m^ 
i,ims(D (B) ^cfJk^^^lc^m?sm^cmibnx<^o 

(C) ic^^n^ic^tc. fe^:7U-A/)^A;^^nT:6^ 

30 i^tirx$>^o 

[0 0 7 9] ^CT% EFB^I§^X-r^y^4 0jf^nmL 

fc^j^^tscommcxtttsnrcyiy-L. cm sod (o 

^O^Ft^i) «:EMm^X^^y^4<7);t->eDej^^ 

u-A (138 0 (c) <D^^¥t*A) ^s.rsmm:^-cy 
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